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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: the term "p t " 
recited on lines 1 and 2 of page 6 of the specification is understood to be - t t --. 
Appropriate correction is required. 

Claim Objections 

2. Claim 2 is objected to because of the following informalities: the limitation that 
the length of the supply tube is less than or equal to the length of the capillary tube as 
recited in the last line of the claim is unsupported by the specification, which describes 
the opposite relationship on page 7, lines 15-16. It is suggested that the phrase "less 
than" as recited on the last line of the claim be changed to -greater than-- in order to be 
in agreement with the disclosure. Appropriate correction is required. 

3. Claims 9, 14, and 20 are objected to because of the following informalities: the 
recitations of the term "p t " in the claims are understood to be -- t t --. Appropriate 
correction is required. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claim 2 is rejected under 35 U.S.C. 112, first paragraph, for lack of antecedent 
basis in the specification. The limitation that the length of the supply tube is less than or 
equal to the length of the capillary tube as recited in the last line of the claim is 
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unsupported by the specification, which describes the opposite relationship on page 7, 
lines 15-16. It is suggested that the phrase "less than" as recited on the last line of the 
claim be changed to -greater than-- in order to adhere to the disclosure, and the claim 
shall be treated as such, in light of the specification, for the remainder of this action. 
However, appropriate correction is still required to overcome this rejection. 

Claim Rejections ■ 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 1-4, 10-12, 16-18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Dobak, III (US-5957963). Dobak, III discloses a heat transfer system for 
use in performing hypothermia of a selected biological tissue comprising a hollow 
supply tube 20 having a proximal end and a distal end, a capillary tube 22 having a 
proximal end and a distal end with the proximal end thereof connected in fluid 
communication with the distal end of said supply tube 20, said capillary tube 22 being 
formed with a lumen inherently having a length and a diameter. Also disclosed is a tip 
member 26 positioned to surround the distal end of said capillary tube to create a cryo- 
chamber therebetween and a source of refrigerant fluid, refrigeration compressor unit 
12, connected in fluid communication with the proximal end of the supply tube 20 to 
introduce the refrigerant fluid into the supply tube 20 inherently at a working pressure for 
the transfer of the refrigerant fluid through said supply tube 20 and through said 
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capillary tube 22 for exit from the distal end of said capillary tube 22 and into said cry- 
chamber in a substantially liquid state for transition of the refrigerant fluid into a gaseous 
state inherently with a tip pressure and a tip temperature for heat transfer through said 
tip member 26 and into the gaseous fluid refrigerant in said cryo-chamber (see column 

7, lines 1-8), as required by claim 1. The lumen of said supply tube 20 has a diameter 
of about 0.75 millimeters and a length of 70 to 100 centimeters (column 6, lines 25-32). 
The lumen of said capillary tube 22 has a diameter of about 0.25 millimeter or 
approximately 0.0098 inch (column 6, lines 49-51), and a length of 15 to 25 centimeters 
(column 6, lines 43-44). Therefore the diameter and length of the lumen of said 
capillary tube 22 are less than the diameter and length of the lumen of said supply tube 
20, as required by claim 2. The aspect ratio of the diameter of the lumen of said 
capillary tube 22 to the length of the lumen of said capillary tube 22 is 0.25 millimeter to 
25 centimeters, which is equivalent to 0.0010 and is within the range of 0.0008 to 
0.001 7 as required by claim 3. The length of said capillary tube 22 can range from 15 to 
25 centimeters, as already stated above, which is equivalent to about 5.91 inches to 
9.84 inches. Therefore the length of said capillary tube 22 is in a range between 
approximately 4.5 inches and approximately 10 inches as required by claim 4. 

8. It is revealed in the specification of the present invention, as required for claim 
10, that the means for providing a liquid refrigerant at a first pressure consists of any 
type of pressure vessel known in the pertinent art (page 6, lines 25-26), that the means 
for reducing the pressure on the liquid refrigerant from a first pressure to a second 
pressure consists of flowing the liquid refrigerant through a capillary tube (page 9, lines 
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8-10), and that the means for introducing the liquid refrigerant into a cryo-chamber for 
the transition of the liquid refrigerant into a gaseous state in the cryo-chamber to cause 
heat transfer from the outside of the cryo-chamber into the cryo-chamber consists of 
having the liquid refrigerant exit said capillary tube and expand into said cryo-chamber 
(page 9, lines 23-24). It should be evident from the above discussion of claim 1 that all 
the limitations set forth by claim 10 are met by Dobak, III, because the refrigeration 
compressor unit 12 equivalent to a pressure vessel, a capillary tube 22 is used to 
reduce the pressure of the liquid refrigerant, and the liquid refrigerant is expanded in a 
cryo-chamber upon exiting said capillary tube 22, allowing for the heat transfer into said 
cryo-chamber from the outside. Furthermore, it should be evident from the above 
discussion of claims 1 , 3, and 4 that the requirements of claims 1 1 and 12 are also met. 
9. In addition to disclosing a heat transfer system, Dobak, III also discloses a 
method for transferring heat which comprises the steps of providing a liquid refrigerant 
at a first pressure, using refrigeration compressor unit 12, reducing the pressure on the 
liquid refrigerant from a first pressure to a second pressure by advancing the liquid 
refrigerant though a hollow supply tube 20 to a capillary tube 22 having a proximal end 
and a distal end, and introducing the liquid refrigerant into a cryo-chamber at the second 
pressure for transition of the liquid refrigerant into a gaseous state in the cryo-chamber 
to cause transfer of heat outside the cryo-chamber into the cryo-chamber (see column 
7, lines 1-8), as required by claim 16. As already discussed above, said capillary tube 
22 has a length within a range of approximately 4.5 inches to approximately 10 inches 
and a diameter of said capillary tube is .25 millimeters and is therefore in a range 
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between approximately 0.008 inch and approximately 0.010 inch. The aspect ratio of 
the diameter and length of the lumen of said capillary tube 22 is within a range of 
0.0008 to 0.001 7, also discussed above. Therefore, the requirements of claims 17 and 
18 are met. 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 1 . Claim 5 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Dobak, III 
(US-5957963). Claim 5, in addition to claim 4, which is already treated above, requires 
that the diameter of said capillary tube be 0.008 inch. Dobak, III discloses a heat 
transfer system with a capillary tube 22 of inner diameter 0.25 millimeters (column 6, 
line 49-51 ), which is approximately equal to 0.0098 inch. However, the specific size 
given by Dobak, III is approximate and does not appear critical. It is stated in column 6, 
line 48-51 that the size given is applicable for use in internal carotid artery applications. 
Although there is obviously an upper size limit for the diameter size since the device 
must fit in the artery, there is no reason why the diameter of said capillary tube 22 could 
not be reduced, so long as refrigerant can still flow through it. Therefore, it would have 
been obvious to one of ordinary skill in the art to decrease the diameter of the capillary 
tube 22 of Dobak, III to 0.008 inch because such a modification would have involved a 
mere change in the size of a component, the smaller size is still capable of functioning 
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in the carotid artery, and the smaller size would even allow the heat transfer device to fit 
more easily into the carotid artery. Alternatively, it is not sufficiently shown in the 
disclosure of the present invention that a capillary diameter of exactly 0.008 inch is 
critical over the diameter given by Dobak, III. This is further evidenced by the recitation 
of lines 23-24 of page 5 in the specification that states the diameter of the capillary tube 
is "between about 0.008 inches and 0.010 inches." Therefore the claim would have 
been obvious over Dobak, III since a diameter of 0.25 millimeters falls within the 
understandable scope of the present invention. 

1 2. Claim 1 -4 and 6-20 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Lalonde et al. (US-6589234 B2) in view of Dobak, III (US-5957963). Lalonde et al. 
disclose a heat transfer system comprising a hollow supply tube, injection tube 202, with 
a proximal end and a distal end, a tip member 203 positioned to surround the distal end 
of said tube 202 to create a cryo-chamber 205 therebetween, and a source of 
refrigerant fluid 103 connected in fluid communication with the proximal end of the 
supply tube 202 to introduce the refrigerant fluid into the supply tube for the transfer of 
the refrigerant fluid through said supply tube into said cryo-chamber 205 in a 
substantially liquid state for transition of the refrigerant fluid into gaseous state (column 
6, lines 37-44) with a tip pressure and a tip temperature for heat transfer through said tip 
member 203 and into the gaseous fluid refrigerant in said cryo-chamber 205. Lalonde 
et al. fail to disclose a capillary tube in connection with said supply tube 202 wherein the 
diameter and length of said capillary tube is less than the diameter and length of said 
supply tube, wherein the aspect ratio of the diameter to length of said capillary tube is in 
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a range of 0.0008 to 0.0017, and wherein the length of said capillary tube is between 
4.5 inches to 10 inches and the diameter of said capillary tube is between 0.008 inches 
and 0.010 inches, as required by claims 1-4 and 10-12. Dobak, III teaches a similar 
heat transfer system comprising a hollow supply tube 20 having a proximal and distal 
end and a capillary tube 22 having a proximal and distal end with the proximal of said 
capillary tube 22 connected in fluid communication with the distal end of said supply 
tube 20. Said supply tube 20 has a diameter of about 0.75 millimeters and a length of 
70 to 100 centimeters (column 6, lines 25-32). Said capillary tube 22 has a diameter of 
about 0.25 millimeter (column 6, lines 49-51), which is about 0.0098 inch, and a length 
of 15 to 25 centimeters (column 6, lines 43-44), which is about 5.91 inches to 9.84 
inches. Therefore the diameter and length of said capillary tube 22 are less than the 
diameter and length of said supply tube 20, the diameter to length aspect ratio of said 
capillary tube 22 is between the range of 0.0008 to 0.001 7, the length of said capillary 
tube 22 is between 4.5 inches to 10 inches, and the diameter of said capillary tube 22 is 
between 0.008 inch to 0.010 inch. It would have been obvious to one of ordinary skill in 
the art to modify the heat transfer system disclosed by Lalonde et al. to include the 
supply and capillary tube arrangement taught by Dobak, III because said tube 
arrangement would aid in decreasing the pressure of the refrigerant and aid in the 
expansion of the refrigerant upon exiting said capillary tube which would result in 
greater cooling power and subsequent heat transfer. 

1 3. Lalonde et al. further disclose that the refrigerant fluid may be nitrous oxide 
(column 4, lines 10-11), as required by claims 6 and 15, that the working pressure be 
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between 400 psia to 600 psia (column 5, lines 24-26) and therefore may be in a range 
between 350 psia and 500 psia, as required by claims 7 and 13, that the tip pressure 
may be about 12 psia (column 9, lines 8-9), which is less than one atmosphere, as 
required by claims 8 and 13, and that the tip temperature may be as low as -130 
degrees C (column 7, lines 38-39) and therefore is less than -84 degrees C, as required 
by claims 9 and 14. 

14. In addition to disclosing a heat transfer system, Lalonde et al. disclose a method 
of transferring heat which comprises the steps of providing a liquid refrigerant, which 
may be nitrous oxide (column 4, lines 10-11), at a first pressure, a working pressure 
between 400 psia to 600 psia (column 5, lines 24-26), and introducing said liquid 
refrigerant into a cryo-chamber 205 for transition of the liquid refrigerant into a gaseous 
state in said cryo-chamber 205, with an approximate pressure of 12 psia (column 9, 
lines 8-9), which is less than one atmosphere, to cause a transfer of heat outside said 
cryo-chamber 205 into the cryo-chamber 205 (see particularly column 6). The resulting 
tip temperature may be as low as -1 30 degrees C (column 7, lines 38-39). Lalonde et 
al. fail to disclose the step of reducing the pressure on the liquid refrigerant prior to the 
step of introducing the liquid refrigerant into said cryo-chamber 205, whereby said 
pressure reducing step comprises advancing the liquid refrigerant through a capillary 
tube with a lumen of length between 4.5 inches and 10 inches, a diameter between 
0.008 inch to 0.010 inch, and having as aspect ratio of diameter to length being in a 
range of 0.0008 to 0.0017. Dobak, III teaches a similar heat transfer method using a 
hollow supply tube 20 having a proximal and distal end and a capillary tube 22 having a 
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proximal and distal end with the proximal of said capillary tube 22 connected in fluid 
communication with the distal end of said supply tube 20. Said supply tube 20 has a 
diameter of about 0.75 millimeters and a length of 70 to 100 centimeters (column 6, 
lines 25-32). Said capillary tube 22 has a diameter of about 0.25 millimeter (column 6, 
lines 49-51), which is about 0.0098 inch, and a length of 15 to 25 centimeters (column 
6, lines 43-44), which is about 5.91 inches to 9.84 inches. Therefore the diameter and 
length of said capillary tube 22 are less than the diameter and length of said supply tube 
20, the diameter to length aspect ratio of said capillary tube 22 is between the range of 
0.0008 to 0.001 7, the length of said capillary tube 22 is between 4.5 inches to 10 
inches, and the diameter of said capillary tube 22 is between 0.008 inch to 0.010 inch. 
It would have been obvious to one of ordinary skill in the art to modify the heat transfer 
method disclosed by Lalonde et al. to include the supply and capillary tube arrangement 
taught by Dobak, III because said tube arrangement would aid in decreasing the 
pressure of the refrigerant and aid in the expansion of the refrigerant upon exiting said 
capillary tube which would result in greater cooling power and subsequent heat transfer. 
It should be understood that the combination of Lalonde et al. and Dobak, III meets the 
limitations set forth in method claims 16-20. 

Conclusion 

15. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

US-5423807 Milder 06-13-1995: discloses a cryogenic ablation catheter that may 
use nitrous oxide as a refrigerant, the refrigerant flowing through a first supply 
tube followed by a second tube of smaller dimensions and into a cryo-chamber. 
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US-5520682 Baust et al. 05-28-1996: discloses a surgical cryoprobe system and 
method capable of achieving temperatures below -196 degrees C that comprises 
flowing a liquid cryogenic refrigerant through a first supply tube followed by a 
second tube of smaller dimensions and involves the vaporization of the liquid 
cryogenic refrigerant. 

US-5573532 Chang et al. 11-12-1996: discloses a cryogenic surgical instrument 
comprising a first supply tube followed by a second tube of smaller dimensions 
through which flows cryogenic refrigerant to cool the tip of said instrument. 

1 6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard L. Leung whose telephone number is 703-306- 
41 54. The examiner can normally be" reached on Mon-Fri. 

1 7. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Denise L. Esquivel can be reached on 703-308-2597. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

1 8. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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